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The purpose of this study was to examine the
relationships between the patient's health status at
hospital admission and the initial care planned by the
nurse. Functional status, engagement in care, and
psychosocial well-being were measured by the Health
Status Outcome Dimensions(HSOD) instrument. The
HSOD is the foundation for developing a computer-
based infrastructure for the analysis ofhealth related
outcomes. The consecutive, convenience sample of308
subjects was drawnffromfive acute clinicalpopulations:
pulmonary; cerebrovascular; cardiac; gastrointestinal;
and infection. Logistic and multiple regression analyses
were used to test the relationships between control
(patient and setting) variables, health status, and the
dependent variables of type of problem identified,
number ofproblems identified, and the time required to
implement interventions ordered for the patient. In
seven of ten models, control variables offacility, age,
and/or severity ofillness contributed to a model atp <
. 01. In six of ten models, at least one health status
measure significantly explained variation beyond the
control variables, at p < . 01. Study results support
using data gathered during the course of care, to
evaluate the process of that care. Further work is
needed to understand the effects ofsetting andprovider
variables on the use of health status data in care
planning. Computer-based outcomes infrastructures
are essential to support the collection and analysis of
health status over time.

INTRODUCTION

A patient outcome reflects a spectrum of effects and thus
requires diverse conceptual and measurement approaches
to achieve an understanding of the phenomenon.' The
science ofnursing informatics is integral to this work as
it links and transforms data collected over time and across
settings ofcare, into essential information.2 When these
data are combined with those of the Nursing Minimum
Data Set,3 an outcomes infrastructure is developed with
which the processes and outcomes of care can be
evaluated. Measures of health must be integrated with
this infrastructure for true best practice analysis to occur.
Combined administrative and health status databases
support the study of the processes and outcomes of care

by linking: 1) the quality improvement process; 2)
primary data collection and measurement; 3) statistical
and analytical tools and 4) use ofcommon vocabularies
allowing for feedback and exchange.",2

The Health Status Outcome Dimensions (HSOD) is a
generic health status instrument designed to measure the
health status of the individual, family and/or caregiver,
over time and across settings of care.4 Generic measures
are those pertinent to domains of care which cross all
populations, whereas condition-specific measures are
germane to patients with unique characteristics which
require specific variables and measures to reflect its care
requirements.5 The HSOD includes measures of
functional status, engagement in care, and psychosocial
well-being: all phenomena sensitive to independent
nursing practice. The value of the HSOD in supporting
member health related outcomes is being tested prior to
its inclusion in the developing clinical information system
of a large health maintenance organization (HIIMO).

PURPOSE OF THE STUDY

To be of value, a computer-based, health-related
outcomes infrastructure must capture the problems and
interventions linked to the health status of the patient.
The purpose of this study was to determine whether the
patient's health status, as measured by the HSOD, was
reflected in the nursing plan of care.

CONCEPTUAL FRAMEWORK

Health care occurs in a multicontextual, multicausal,
multidisciplinary environment in which numerous
variables can impact and interact with the relationship
between an intervention and an intended outcome. The
Outcomes Model for Health Care Research (OMHCR)
captures this complexity.6'7'8 In this model, the
intersection of the vertical axis of client, provider and
setting with the traditional Donabedian9 elements of
input/context, process and outcome, creates a nine cell
matrix reflecting the major components of outcomes
research as it is understood today. The value of the
OMHCR lies in its ability to direct the researcher to the
categories of potential covariates which require
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measurement and evaluation in tangent with the primary
relationship being studied.
In this study, variables of client, provider and setting
were considered covariates or mediating variables.
These input variables mediate the effect of the
independent variables offunctional status, engagement in
care, and psychosocial well-being, and the dependent
provider process variable of care planned by the nurse.
Patient and setting variables which could impact the
relationship between admission health status assessment
and the writing of the plan of care were measured.

STUDY QUESTIONS

After controlling for patient and setting characteristics:
(1) Do the admission HSOD health status factor scores
(HSFSs) of functional status, engagement in care, and
psychosocial well-being, predict the problems identified
by the nurse at the time of hospital admission of the
patient? (2) Do the HSFSs predict the number of
problems identified by the nurse for the patient? (3) Do
the HSFSs predict the time required to implement the
interventions selected by the nurse for the patient?

METHODOLOGY

of explained variance) were used in the analysis.

Instruments
Prior research had demonstrated the content and
construct validity of the HSOD.'2 In a descriptive,
correlational study, patients undergoing total joint
replacement (TJR) and patients admitted in congestive
heart failure (CHF) were studied to determine the
sensitivity ofthe HSOD to patient population and to time.
A 2 X 3 (population X time) ANOVA for TJR and CHF
demonstrated a significant main effect of time (F = 8.0, p
=.0006) and a significant interaction effect between time
and population (F = 14.4, p < .0001) for functional status.
The results supported the sensitivity of the HSOD to
patient population and to time. Figure 1 illustrates the
change in fimctional status over time for the CHF and
TJR samples. With this type of data, the following
question can now be asked. "Which model of care
maximizes the positive slope post TJR, and minimizes
the negative slope post discharge of the ClF patient?"

Figure 1
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Design
A passive-observational, cross-sectional'0 design was
used as it supported the use of infonnatics to capture and
observe processes and sequences as they occurred
naturally in the environment. This design does not
manipulate any naturally occurring variables which could
rule out sources of variation, and yet allows the use of
correlational and regression techniques to determine
whether certain variables covaried with others.

Setting
Two acute care hospitals in a large HMO in the Northern
Califomia area were the settings for this study. The
facilities and the medical/surgical units were selected
because the HSOD had been incorporated into their
paper-based documentation system, and because of
minimal overt sources ofvariation between sites.

Study Sample/Sample Size Requirements
The convenience, consecutive sample consisted of 308
subjects. Study criteria included: a minimum age of 18
years; a minimum length of stay of 24 hours; and an
admitting clinical diagnosis which fell into one of the
following medical groups: pulmonary, cardiac,
cerebrovascular, gastrointestinal and infection. The
minimum sample size of 245 was determined using a
statistical software program based on sample size
methodologies developed by Cohen." A desired power
of .80 and conservative estimates of effect size (percent
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The intemal consistency reliability (ICR) of the HSOD
had also been demonstrated.'2 Intemal consistency has
been defined as the preferred measure of reliability in
multi-item, multitrait scales.'3 The ICR as measured by
a standardized alpha was adequate for all HSOD factors:
functional status = .91; engagement in care = .69;
psychosocial well-being = .77; caregiver status = .67; and
family status = .83.

Data Collection Methods
Retrospective chart review was used to collect the
primary study data including: clinical population; age;
gender; race; HSFSs; and identified patient problems.
Patient problems were categorized as HSOD related
(knowledge, mobility, psychosocial well-being) and
other. A program was written to retrieve severity of
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illness and intervention data from the mainframe
databases. Severity of illness was derived from a vendor-
supported software program designed to predict resource
utilization for clinically related groups, with relative
severity based on the presence of ranked classes of
secondary diagnoses.'4 Time to implement interventions
was derived from a workload measurement system and
summed into three groups: activities of daily living;
teaching and emotional support; and other direct care.'5

Procedure
Following approvals by the human subjects review
boards oftheHMO and the university, potential subjects
were identified based on a mainframe-based program
incorporating study criteria. All chart reviews were
completed by the principal investigator with data entered
directly into a laptop computer. Mainframe data were
pulled 60 days following the last discharge date providing
sufficient time for the coding of the case and the
assignment of severity of illness levels.

The statistical program used to collect the data was
programmed to provide alerts for data which exceeded
defined parameters. Frequencies were run on medical
record numbers to verify that a each subject was only
represented once in the study sample. Factor analyses
and ICR were calculated for the HSOD instument to
determine if scale factors were operating as they had in
prior research. Demographic variables were compared
for significant differences between facilities.

The null hypotheses related to these questions were tested
using logistic and multiple regression techniques.
Hierarchical techniques were used to first enter patient
and setting demographic factors (age, sex, race, clinical
population, severity of illness and facility). The criterion
for entry of the HSOD factors to the final model or
equation was achieving a level of significance of .01.

RESULTS

The sample of 308 was predominantly white (77.6%),
female (53.3%), with a mean age of 65.6 years. The
overall severity of illness was relatively low (mean .71;
range 0 to 3) for the sample which was line with the
average length of stay of 4.38 days. The sample sizes of
the five clinical populations varied between 47
(cerebrovascular) and 79 (infection). There were no
significant differences in the distribution between the
facilities ofthe pulmonary, cerebrovascular and infection
populations, when compared to the overall sample
distribution. In contrast, 98.2% of the cardiac population
was found in facility two as was 62.3% of the
gastrointestinal population. Of concern was the
possibility, that due to sampling error, facility would

falsely appear to explain a significant amount of variation
in the dependent variable.

ANOVA and chi-square analyses were used to test
whether facility, HSFSs and clinical population were
explaining different sources of variation in the dependent
variables (Table 1). There were no significant effects of
facility on the independent variable HSFSs. There were
statistically significant effects of clinical population on all
ofthe HSFSs. Facility was a variable of significance only
in relation to the dependent variables, and then not
consistently. Despite considerable homogeneity between
the clinical populations, facility one had twice the mean
number ofhealth problems identified (m = 1.46) than did
facility two (m = .69). Similarly, the mean time for
teaching and emotional support interventions was almost
five times more in facility one (_ = 2.03 hrs) than facility
two (m = 0.46 hrs). The results supported retention of
facility as a covariate, since the HSFSs (the independent
variable) did not vary between facilities, whereas the
dependent variables did vary.

Table 1 - Significant (p < .001) Relationships Between
Facility, Clinical Population and HSOD HSFSs, Health

Problems Identified and Time to Implement
Interventions (n= 308)

Variable Fac' CP2
HSOD HSFS
Functional Status no yes
Engagement in Care no yes
Psychosocial Well-Being no yes
Number Problems Identified
Health Status Problems yes yes
Other Problems no no
All Problems yes no
Time Implement Interventions
Teaching/Emotional Support yes yes
Activities ofDaily Living yes yes
Other Direct Care no no
Type ofProblem Identified
Knowledge yes no
Mobility no no
Well-Being yes no
Other no no
Fac' Facility; CP2 Clinical Population

Principal components factor analysis with varimax
rotation was used to detennine the HSOD subscales. As
in prior research,'2 the patient variables fell into three
subscales: functional status; engagement in care; and
psychosocial well-being. The ICR as measured by a
standardized alpha was adequate for group comparisons
for all factors: functional status = .95, engagement in
care = .80, and psychosocial well-being = .79, caregiver
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engagement = .80, and family well-being = .83.'6,17

Pearson product-moment correlations were calculated
between the major study variables and the HSFSs (Table
2). On the HSOD, higher scores are associated with
increased health, so decreased functional status was
related to increased age (r = -.339). The correlations
provided additional support for the validity of the HSOD.

Table 2 - Pearson Product-Moment Correlations of
Variables Achieving Significance (p < .01) n = 308

Variable FS' EC2 P/S WB3
Age -.339 -.232 -.169
Severity Illness -.165
Mobility Problem ID'd -.410 -.404 -.250
Well-Being Prob7 ID'd -.220
#4 Health Status Prob ID'd -.304 -.250 -.291
# Other Prob ID'd -.298 -.234
Total # Prob ID'd -.354 -.302 -.249
Time T&ES Interventions -.190 -.153
Time ADL6 Interventions -.570 -.476
'Functional Status; 2Engagement in Care; 3Psychosocial
Well-Being; 4Number; 5Teaching & Emotional Support;
6Activities ofDaily Living; 7Problem.

Table 3 - Summary of Hypothesis Testing and
Variables Contributing to Explanation of Variance

Dependent
Variable
Knowledge ID'd
Mobility ID'd
P/S6 Well-Being
Other ID'd
# Health Status
#Other ID'd
#All Probs ID'd
Time T&ES9
Time ADLs'0
Time ODCII

Sig' Control F
Variable
Facility
None
Facility, Age
None
Facility
None
Facility, Age
Facility
SOI7, Fac8, Age
SOI, Fac

lypothesis
A2 or R3
A
R
A
A
R
R
R
R
R
A

HSFSs
Sig
None
FS4, EC5
None
None
P/S6, FS
EC
EC,FS
FS
EC,FS
None

'Contributed to model or equation at p < .005; 2Null
Hypothesis Accepted (p > .01); 3Null Hypothesis
Rejected (p <.01); 4Functional Status; 'Engagement in
Care; 6Psychosocial Well-Being; Severity of Illness;
8Facility; 9Teaching & Emotional Support; "0Activities
Daily Living; "Other Direct Care.

A total of ten hypotheses were required to fully answer
the three study questions. Four hypotheses were tested
with logistic regression techniques to determine whether
the HSFSs, over and above the control variables,
contributed to explanation of variation in whether a
particular problem type was identified at least once for
the patient. The remaining six hypotheses were tested
using multiple regression techniques. Table 3

summarizes results of testing, including the control
variables with contribution at p < .01, and HSFSs with
added contribution at p < .01. The total amount of
variation (as described by the adjusted R squared)
explained by the final regression models varied from
4.6% (number of other problems), to 18.1% (total
number ofproblems), to 24. 1% (health status problems).

DISCUSSION

The two facilities participating in this study were selected
for what was thought to be a minimal amount of variation.
The two acute care facilities are 22 miles apart, are
within the same HMO, share the same administrative and
nursing leadership, and had implemented the same model
of care with the same documentation. Even though the
HSFSs did not differ significantly between the two
facilities, there were large differences in the care planned
by the nurse in the areas of engagement in care and
psychosocial well-being. The variation in care planning
did not occur in the identification of problems and
interventions relating to functional status or to problems
and interventions related to the physiological basis for
admission (i.e., decreased cardiac output or ventilation).

The original study design called for the collection of
nurse demographic data as possible covariates of the care
planning process. Unfortnately, these data were not able
to be collected during the study period. It was therefore
not possible to determine whether facility based variation
was due to setting versus provider differences.

The HSFSs contributed to the explanation of the variation
in care planning over and above that explained by patient
and setting variables. Despite the small effect sizes, the
data collected during the normal assessment process were
able to point to the existence of a major variable
impacting practice at the two facilities. Future research
will be required to isolate that variable(s).

For each problem group (health status, other, total), all
three ofthe HSOD factor scores were eligible to enter the
regression equation (p < .001) at the end of step one. The
psychosocial well-being (6.5%) and functional status
(2.9%) HSFSs were part of the final model for the
"number of health status problems" selected.
Engagement in care was the only HSFS in the final
predictive equation for the "number of other problems
identified," contributing 4.4% to the explanation of
variance. The final model for the "total numbers of
problems identified" included engagement in care (8%)
and finctional status (2.9%).

The entry of fumctional status into the predictive models
for numbers of health status problems and the total
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number ofproblems was anticipated, as activities of daily
living are driven by both physician and nursing orders.
More difficult to interpret is that engagement in care was
the only HSFS entering the final model for other
problems identified, and the factor with the greatest
contribution to the explanation ofvariance (8.0%) in the
total number ofproblems identified model. It is important
to not jump to "cause and effect" conclusions given the
study design and the small contribution ofengagement in
care to the explanation of variance. As managed care
seeks ways to reduce the short and long term costs of
care, models are being tested which focus on engaging
the client as active partners in their care, and providing
knowledge to support their self-care. Results support the
use of the HSOD within an outcomes infrastructure to
monitor the effectiveness ofthese programs.

IMPLICATIONS

Clinical databases using data collected during the course
of care can provide insight into the quality of the care
provided by health care systems. To analyze these data
in the absence ofdata reflecting the possible covariates of
the client, provider and setting, limits the researcher's
ability to achieve a complete understanding of the
phenomenon of study. Both standardized outcomes
instruments such as the HSOD and standardized coding
and classification systems are building blocks for such
structures.
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